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ABSTRACT 

To develop a methodology for the removal of a Toxic dye Rhodamine B (RB) from aqueous solution by using 
low cost, rapid, economical and biodegradable, natural material Spirulinaplatensis (SP) Employing the batch extraction 
method. The component of like saccharides, fat and vitamins containing functional group like carboxylic group which 
attract the positive charge of dye by electrostatic interaction with pollutant and water hazardous pollutant. The presence 
of dyes in water bodies act as pollutant and cause hazardous effect on natural resources, aquatic life as well as to human 
being. The interaction of dye with Spirulinaplatensis was investigated as a function of pH of the aqueous solution of the 
dye, contact time for batch extraction and the initial concentration of the dye in aqueous solution. We have also explored 
the efficiency of these for removal of suspended solids in water separation in a single step. Highest 62.13% uptake 
efficiency recorded was for 60 mg/L of 25 mL solution concentration onto 25mg of Spirulinaplatensis. 
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INTRODUCTION 

Dye is a well popular chemical material and is also known to bio accumulate in aquatic fauna and is able 
to transfer to higher food chain [01], causing possible health liabilities of consumers. The high visibility of dye at 
low concentration due to this reduces photosynthetic activities of aquatic plant and an alga, leading to reduction in 
dissolved oxygen thereby harming aquatic life [02], Industrial wastewater presents a challenge to conventional 
physicochemical and biological treatment methods. Considering both volumes discharged and effluent 
composition, the waste water generated by the textile industry is rated as the most polluting among all industrial 
sectors. 

Among the various conventional methods of waste water treatment, adsorption has been found to batter 
and combine economic advantage, design and operational simplicity, and with the uptake of very low 
concentration of toxicants [03]. Activated carbons also have been employed in effluent treatment over the years 
and have been found to exhibit great affinity for dye and organic compounds [04-05]. However, due to the 
precursors used for the preparation of commercial activated carbons, it has been found to be economically unviable 
and therefore other precursors are being sought [06-07], Adsorption is one of the most effective methods and 
activated carbon is the preferred adsorbent widely employed to treat wastewater containing different classes of 
hazardious dyes, recognizing the economic drawback of commercial activated carbon [08]. 

The blue-green algae Spirulinaplatensis is available in large quantities because it is widely cultivated 
worldwide; its annual production is about 2000 tons [09-10]. Spirulina biomass contains a variety of functional 
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groups such as carboxyl, hydroxyl, sulphate, phosphate and other charged groups which can be responsible for the binding 
with different variety of pollutant material including dye and organic material [11-12]. 

The objectives of this study include the characterisations of the adsorbent, the investigations of the dye removal at 
different adsorbent dosage, initial pH, dye initial concentration and contact time. Adsorption isotherm, kinetics were also 
investigated. 

EXPERIMENTAL 

Materials 

The Spirulinaplatensis and Rhodamine dye used in the present study was obtained from Thomas Baker Chemicals 
Ltd., Mumbai, India. 

Adsorption Studies 

The aqueous dye solution was found to be stable over pH range 4-10 the lambda max remains constant at 556nm 
[13]. All the Batch experiment was performed at room temperature (30 °C). Employing the batch method, the adsorption 
behaviour of Rhodamine B onto Spirulina was investigated as a function of the pH of the aqueous dye solution, the contact 
time for batch adsorption and the concentration of the aqueous dye solution. 

Calibration Plot 

This dye in aqueous solution shows pH in dependent absorption behaviour in the pH range of 4.0-10, the lambda 
max remains constant at 556 nm therefore and calibration plot was prepared at pH 5.0. The Beer - Lambert's law was valid 
in the range of 1 ppm to 10 ppm with slope 0.0862 and correlation coefficient 0.9964 as shown in Figure 1. 

After adsorption study centrifugation and then supernatant thus obtained was used for the spectrophotometrically 
estimation of the absorbance of the unadsorbed dye in solution at a wavelength of 556 nm via a Jena AnalytikSpecord 250 
spectrophotometer. The concentration of the unadsorbed dye was determined from the corresponding Beer-Lambert plot. 
The percentage adsorption of dye from the aqueous solution was calculated by the following equation. 

Percentage Adsorption of Dye = {(Cj - C e ) / Q} x 100 

Where Q is the initial concentration of dye solution and C e is the concentration of dye in the supernatant at the 
equilibrium stage 
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Figure 1: Absorbance as Function of Concentration of the Dye 
Adsorption of Dye as a Function of the pH 

In the adsorption process pH of the dye solution plays an important role, particularly on adsorption efficiency, 
since Spirulina possessed a greater and negatively charged surface. In contrast, the adsorption capacities of Spirulina 
towards dye was increases continuously from pH 1 to pH 9 and suddenly decrease at pH 10 as shown in Figure 2. It 
assumed as at higher pH value Spirulinais surrounded by negatively charge and hence more adsorption takes place. 



Figure 2: Adsorption of Dye as a Function of the pH 

Adsorption of Dye as a Function of the Contact Time Dependent 

As a function of contact time show up to 120 minute, the uptake of dye by Spirulinais very slow with adsorption 
attaining a value of 12% with in 20 minute and 21% with in 40 minute being maintained upto 120 minute as shown in 
Figure 3. The maximum uptake was only 33.34% which was attained after 100 minute after that it attains the equilibrium. 
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Adsorption of Dye as a Function of the Initial Dye Concentration 

It was observed that on increase of the initial dye concentration there is an increased the uptake of dye up to 60 
ppm of concentration. Maximum adsorption efficiency of dye was observed at lower concentration of dye and on 
increasing dye concentration from 60 to 100 ppm, adsorption efficiency decreases gradually as shown in Figure 4. At 60 
ppm 62.13% dye adsorption was found. The decrease in the dye uptake with increasing the concentration of dye might be 
due to the lack of available adsorption sites. 



Figure 4: Adsorption of Dye as a Function of the Initial Dye Concentration 

CONCLUSIONS 

The present study indicates that Spirulinaplatensis is a good biodegradable and natural adsorbent material and it 
can be used for the removal of Rhodamine B dye from wastewater. Spirulinaplatensis contain some major constituents like 
saccharides, fat and vitamins containing functional group like carboxylic group which attract the positive charge of dye by 


Impact Factor (JCC): 3.7216 


NAAS Rating: 3.58 


From Aqueous Solution Adsorption of Hazardous 33 

Dye using Low Cost Material and Its Kinetics Studies 

electrostatic interaction. Maximum 62.13 % of dye uptake on 15 mg of Spirulinaplatensis for and 60 mg/L of 25 mL dye 
solution was observed. So we can say Spirulinaplatensis was good adsorbent material for cationic dye. 
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